Investigating the oxidative refolding mechanism of Cripto-1 CFC domain.
Using a combined approach based on MS, enzyme digestion and advanced MD studies we have determined the sequential order of formation of the three disulfide bridges of the Cripto-1 CFC domain. The domain has a rare pattern of bridges and is involved in the recognition of several receptors. The bridge formation order is C1-C4, C3-C5, C2-C6, however formation of C1-C4 plays no roles for the formation of the others. Folding is driven by formation of the C3-C5 bridge and is supported by residues lying within the segment delimited by these cysteines. We indeed observe that variants CFC-W123A and CFC-ΔC1/C4, where C1 and C4 are replaced by serines, are able to refold in the same time window as the wild type, while CFC-K132A and CFC-W134A are not. A variant where cysteines of the second and third bridge are mutated to serine, convert slowly to the monocyclic molecule. Data altogether support a mechanism whereby the Cripto-1 CFC domain refolds by virtue of long-range intramolecular interactions that involve residues close to cysteines of the second and third bridge. These findings are supported by the in silico study that shows how distant parts of the molecules come into contact on a long time scale.